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(54) ORGANIC EL ELEMENT 
(57)Abstract: 

PURPOSE: To prevent the degradation of a light emitting 
characteristic caused by oxygen or moisture, and 
maintain a stable light emitting characteristic over a long 
period of time by arranging a layer of double layers 



composed of an oxygen barrier layer and an oxygen 
absorbing layer as a sealing layer of a layered body. 
CONSTITUTION: A sealing layer 4 is arranged outside of 
a structure body 1 as a layered body 2 through a 
protective layer 3. This sealing layer 4 is composed of 
one or more sets of double layers by forming an oxygen 
absorbing layer 41 and an oxygen barrier layer 42 as a 
single set. An organic compound, an oxygen absorbing 
compound, a fluorine compound, metallic fine powder and 
the like having small ionization potential are used as a 




material used in the oxygen absorbing layer 41. Metallic 
oxide, nitride, fluoride and the like used as the protective 
layer 3 are used as the oxygen barrier layer 42. 
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[ a^ia 2 ] mismm^^ n r -sfc j; o'K^siiRii*^ lo 

*B<D— iS?:, — ffl«±W-rS«>©-C*-S>C t^il^i 

f i>mtm 1 lEtscDw^E L^T. 20 
cDSc^KS^rsj-r •2.— >!*om®^Kwm^+^*4*»}^ l. 

)l*$J:Uf/«ycl3:i*±Ji<P6f5:^Si)l**W-r-5WtSE 

mriaaJlft©esJi*3J:t>**lihao::i>^t < <t t>— 

5C <b<&!|tii<t-r.2.WtSE L^i^o 

cDc»-rn*> 1 ]B^ow«E L^To 

e> ft hmutii> -w±©ig5H*^ ^ ft s fccDT?* 5 

C i ^MWl i -r •2)19^3^ 4 S fc» 5 IB«®W«I EL* 

J^^l'3::iTSUf«tt^*^e)ftSSf 

ns-&fcii(Dx-^i>c t^mmt ri>imm 4 s fc« 5 

S«03W«EL3g-T-, 50 



[11^318] friBS»i»amHJl«l©^«*SF e. C 
o, Ni. Mn. Cr. V, Z n €. L < »C u©^^X 

w-en 6 ©-«JWJ:©^-c* ^) c i tri>n^ 

317 tats© WtSEL*^-. 

it^jVlY- (II) i?:#mi-r*IS*«8iB*8 
©WtiELI^^-. 

1 0 ] Mi2isR%i»3t. fmximnri>*i 

^^1^*5 3~ 3 0©, — giS/clJIlM©^**^ 

m, ■e©#iimfcu<»^©i8<t!^. sfcws*i»a» 

^*^e)ft-2.ff*^e>3i{in-s— iy±©!B)««: i os«%iy 
T©?^f §-ttfc*>©trs>sci ^-r Stil* 

314 */c« 5fBtR©WtSE L^^. 

[i«*3i 1 1 ] «riBK**»s. !RjKX«ts®-rst^ 

/c«5ia»£©*t^E L^-?. 

1 2 ] ^(D'ptsi < t *>-:&3&s. jiB^*/tw* 

jto-cftsifjgf*. mo'tc^©«)g^^©ii-fflii«:iegSL//c 
iSSBte.fciyf/*fc»«±B3!p 6 ft sffi)ii*=&wr -sw 

«E LJ^^«:fet,ir. 

BuiSS)l»©«aDl*^att*S<l?:^«-r ^ ^>©-r'ab ^) c i 

«r!HF®i-r-5«tgiEL^T. 

ifi 1 ^iat8©W^E L^^-. 
[s»^3l 1 4 ] BgiB8IB**©«aUB*sHt<£©Wm^t:' 
«>^Ci:?r!|tiifri)iS*311 2*fc»l 3fa*g©Wm 
EL^T. 

[f»^31 1 5 ] mummtfi. r)\^iJ U^HSfcttT 
;l';<7 •;±$I^IS*^6ft**i©-C*-5.C <t*i$a!t<k-rsi» 
1 2 ~ 1 4©0-f ia* 1 WSMomWiE L^^-. 
1 6 ] ^(D'PU < i 4>-:fF*sa?S*/c»¥a 
BJ©St^tc>Ptr6]-r-5.— >Pt©«®©IS«:Wta^*M*4?:R 
}tb-cft-J.^^(*. ^a''«:^©^^#©ii-ffliJ«:E^bfc 

^sjite cfc if/itfc\m±mi)^ h ft ^aBi**w-r -5* 

SELm^tCfclir. |?iB8IB(*©«±®*^ ^S^fiS 



3 

c 1 5r#® t r swia E L 

[ft^ 1 7 ] mi&mfaw<Dm±sifi. mimmii: 
i^WLt-ri>m^ 1 ~ 1 5(Dt>-rn*> i ]ise«s©wts 

C <!: 8i i r •SW^JS 1 6 $ /c» 1 7 iB«S©WtSE L 
tSE L^^^c*^UTtfrlESJlft©^SJi*^<^:i>'^^±Jl© 

ii>!tc < i i>—y;i]S. mm^^mmifi i x i o c c • 

cm/cm' • S (cmHg) «Tr*SWt8JB*d>^c 

*M X 1 0-^' c c • cm/cm' • S (cmHg) JS^T 

!t#8S(i-r .sift*^ 1 ~ 1 1 ©ti-rnA> 1 we«g©wtiE 

*iixi0-''cc - cm/cm' S (cmHg) iHT 

#Sii-r€.lf^^4~l 5 iB*S© WtiEL^T. 
[ffi*:^2 2] BiigBSB^*©i4±®©J1-ffliJ«:. 
mmm^m^ifi l x l O-" c c • c m/c m' • S ( c 

i:i^m.t-rim^m i ~ i 8©t,»-rn*' i ]SiBts©w«i 
[0 00 n 

[^MI±©*iJffl:»R] *^BJ«. :g^EL im^mt) 
[000 2] 

[fi£*©lJW] «^EL^T«. W«^t>**4*->i*© 

n^, c©aA5nfcsi^^<!:iE?L<i:*5> ^^mf^xmm 
^ti>^tic^it^^ri>. c©w«EL^^^«. ^© 

W?S!8tt-?»m^tt©iS$<!:, W«iB5©}fo^*fe©^« 
[0003] C©J: ttmmE LSRT-IJ. iiiKSfctt^F 
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C;fj%3fe©li3H*^©^*^tt*S»]»i©iii^«Cl:b-^«0 < 

i5Tr*ct*s»i6nt:i»^., c©<fc^jac^3fe«Ftt©^ 

{b©JlHiLr«, WtSEL^^rt{c«At/cSEIg(Cj; 

?>mmo:>miL w«!B5©^14^*w-sc<!;*5-c#^, 

10 ^^trj:r>X. S«SESSR©«H^Sg*©Slt,>{CJ;«9^jt 

<*©^S-ei£;;'3*s^^L-. l?®*iS'Jg|-rs^©|«j§»© 

[ 0 0 0 4 ] C©<J: 5 !a:«3fe«Ftt©s^^k*B5jfr SIEfeW 

iL-r. <DWtiEL^^©s®«^(*©i^*E{cmMite 

(#53^5 - 8 9 9 5 9^■£:m} . ®« 
20 M«S*J J: 0'*:»®JR»*Wr -SH^fct^S fctty^l/tS© 
*a^14«3f4«: J; 0 «M E L ^T-Ai^i $ nr J^j: -5 »)S E 
L^^•4•^^^ (!^Pa¥2 - 1 2 7 9 2#<&IB) . (3)E 

*ffiig«i>(c br , -ectlitcEK^tr: e l^t-jc** 

ni^ji^j:^(cJ^ws-a-s:^s (^p§¥3-2 6 i 09 i 

■^4>fB) . *iJ;(y''®ELIg^?::7;U:i-n;*7-5K>tt(cct 
It. -?-©7;U:*-D*-;J<>tti*J(C|Ji7KSflJ*tHf. ;4c^* 
K^<:)?a (!^P8^5 -4 128 1^, 1 4 4 8 6 

<iSS^©*6«±JJJI5 (!^i|3P5 - 1 8 2 7 5 9#^ 

30 fg) ^*spfls^$ti-ri,>s. 

[0005] 

T^a-CJJ, ^{C-:PC^-C©t^±©55tim*5iti^-rL/4>+«-K: 
?®Sr#S4>©-C«!5:<, ©©rllME L-'^•^o^-C 
«t3K^K:oor©«±©5S!im*i^+^-c*«3. (3)©:^ 
ffit?B. EL3S^*ffiS««>«:L/. ■5-©1'tc3ie!^l:^>;> 
©A o tcMO^m^nFibtj: l-ftHttj: h U\,^(0-cm^<D^ 

mmm-c»> <o . * /cssj^k^ >« e L«^^©iiffi-^ 
i as: L < sj&-r ■sfci*. ffif«i8tt*#« b w n 

40 {i^c6)^ft^©-c, llffle<jr'»)&: < , ®©:^ffif«, 7ju 

m-C^K), */<:, ffi^SI©SR«:?RiSn©/feK*s*4/cJi>|| 
ffl&fj-c«)5:<. $/c, ®©:^r«. c©i^^t^^fli© 

SI{bB#©JRj3l^. EL^^<i:S±lli©ffl^5g^©jit^ 
^*)5:?ia/c4>©-c. KS^-^*^«:J;-5.^it#tt©^^b 
50 /c. iiff-y--<4';l/tcj:S^^-©«l«9«jm«:E&ll:L/r. 



[0 00 6] 

[0 00 7] tfc. itiiSK^^f 'Jr-Jltecfco^^KJtx 
)i*>6^cs-*)i©ffl*SB(riss:c»«:>^iaj-r4— 

CD ^ ^P^ffiiliJ®m@ll'Jtc. ^SiitXiife J; U^^''-' V T 
-® =& C ©mica)! U /c fe©-C* ^> C <!: 4:#at<»: -r -5* 

[0008] $fc, Buie^jt*^*^. sffi. rae. iE?La 
[0009] * /c. -eoiunt < t i)-:f3i}mmtfci,tm 

[0010] */c. H9iB8l®{*©^SIB*^. 

u!«®x»rBS-r€.w*$«-rs*>©-c*s««E 
[0 0 1 1 ] sfc. mimm^mm. msjimm-r^ 

[0012] */c. mumm^^m. imjmmn-ri> 
imifi. mmm^mnm<o^m<omsi^. mm. -e© 
L < {*'e©^<b^. t /c«)i«»a^QJlW© 
^©^«9*. 'e-©^m«>b<W'e©^{t%^ 
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[0 0 1 3 ] Sfc. «uf2Ji»i»«MEJa)W©^)R*^F 
e, Co, Ni. Mn. Cr. V. Zn*>l/<WCu© 
n P> ©-«Jil±©-^#"C* -5 C i «r#8k<i: -r 

[ 0 0 1 4 ] sfc, B5iBjaw»«^ia^«i©^©^ 

3ti5^{t3''^'^l' h (II) -C*SCt*#«i-rS*ISEL 

[0015] mmM^wiM. fflHax»M*fr 2. 

^3f^*5 3 ~ 3 0 ©, /ctJ— ^©^?r 

}^':)M{b7k*^, jaffltt«^Eg)sw©^©S(ia5S. ft 
0Jl»3©#JS©jlSf»*. ?5IS. ■e©^)iis*>i.< w-e© 

h. -y-^v>?± (te±ai?B)) , tittr^i'S:*-. 

^*^f>&.5gf*^6®Cin.5-«±©iBJ««:i 0Mfi%« 
TwiSS-cS^S-ttfcfe®. */c»rgitlS{ciS«%JJl 
T©iSST'^S $ -tt/c ©-cab S c <t i r h^m 

[0 0 1 6 ] flriBKsR*®^. ®«x«rgsfrs 

6 hmip ?)ji«n «±©!Bjwk 5 sfi%«T©iS 

[0 0 1 7 ] Ufc. ^aypU<. fh-lj*^. m.mtfc\t 
#jSB«©i:t'»«:*t|fiiT-5— >i*®^@raicWtSi«7lctt!^?: 

^Wr-S *>©t?*S C <i:*«fSii-r**«E L*^*se 

[ 0 0 1 8 ] sfc. mtsmmwoummifiSMiM^^m 
[0019] tfc. m^9mw<ommmifi@i^(omism 

[0 02 0] tfc. B«iBK*^J/!>i. T;b*'J^SSfc« 

[ 0 0 2 1 ] t/c. -e©^j>^c< <b4>— 7^*^SBJ*/c«^ii 
jSH^©S:i.-UC*H6)-r M©m@©F^«:WM^*tif4^ 
S^b-c&5«jSft, 3fec;«:-e©«Ji(*®Ji-fi'J«:iBtS:L/ 

50 icW^^^if/'^fc\m±Mii^htjii>^mw^mti> 
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[0022] tfc. m^mm»<Dm±mii^. mmm^!^ 
i^mrhytt Mtmwititmm^ e. s t ©r * s c 

[0 02 3] */c, H5f2ft{mfi£!B)*5-> >; fiij=>7.'Qib 

[0 024] *;ft, ■e-<Dil»a:< <!: fe— :^r*5SI«S/cW* 
SBjcDSC ^ K:>r^ [6]T 4 — ©mS©F^ «: Wtaii7tt*f4 ?r 

W«E LSg-?-«:*ji»r mflB8l8<*cD«S®*i J:c;fi*±Jl 

CDd»5:< i ^--Hifi. W^mSitmi)'^ 1 x l O"'' c c 
•cni/cni'-S(cmHg) m=-QS>i>m^m^'P 

tj:< ti>-mm'ri>'b,<D-c^i>ciimkt-ri>mmE 
[ 0 0 2 5 ] $/c< m^mmf^oummnfi. mM^oh 

Wfi 1 X 1 0-" c c • cm/cm' • S ( cmHgr) « 
[ 0 0 2 6 ] */c, f!rfe»)B*^©a±B*s. ^^^(S^ 

1 X 1 c c • c m/c m' • S ( cmHg) t( 

[002 7] 3 6{C. BtriBaSflcOWjtSCDil-WJtC, 3 
etc^SjaflS^Ai 1 X 1 c c • cm/cm' • S 
(cmHR) «T-C*SW^^ii>^f < i^j-aWTS 

[002 8] WT, *f|BjtCfflt,^6n^W«EL^-^CD 

«^*uii?-r*. s-r> 3|s:^igicm^6n€>w^EL^ 

f3f«Flg[¥ 5-028659 #(c8ilSS nfcmW&i^Kti 

(i^cc^ (^Pi©^?r^l^/cS)l©/13«ji^5 nni~ 
5/im-C*S. *fct**4ttji«WISEL5R^^{cl^4DnS 

[0029] ®»« 
*^l§{cfflti6#i4W*SEL3R^©^jt«:l3:, »«LhtC 
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[0030] 

sft:B^<iSBj©5t-i{cst[si-r-2)— s?f©m@ mwsojf^ 

10 ©- 1 Pii@ 

(4eviy±) mme^tt^b^!B5So'cn 

X^i>. C©J:'5^tm^S©:P:{*^iL-C»AuAj:i' 
Cul. 1 TO, SnO. . Z n O^dri'Cgim 

20 tc«. jgjl^?: 1 0%J:i3;*c*<-r.2)Ci7!»JMSL'< . 

Onm—l ym. ^l?*U<»l 0~2 0 0 nm©ffiH-C 
[0 03 1 ] ®-2 Bt^ 

ffi!BjS©:H:tt«^iLr». :^^>;•;7A, 

WM-^. A 1/ (A 1, O, ) . ■^l^iy'^M., »±» 

@%S5:^.S•?»;^^^•f i?'j>i')Jc<»r©:^ffiiCcti3, itJBl 

/c. mffiiL-r©J^- HgCi«^S!-g-Q/a«Ti-r.5C 
<!:*5W$0<. )gJl«ii;^l Onm-l Mm. »*0< 
1*5 0~2 0 0 n tn©®HT?jMAC <b*5-C^.5o )^c*i> 
C©EL^T-«:*jl<»-C«, iai©ffiX«^ffi©C»Tn*'— 

40 jgOT. *5fe©9(«3HlUJ8j^*|Sj±3it4fc»»SL. 

[003 2] 

^e©1vff4«!:Or^^fflDJfigJ^J:Wm^<!:bT^3:. ^ 

'^>:/:f+i^'/-;u*^©m7ttiagij. ^+ 

[003 3] :i:<*6«J(C{t^!|a«€r^ti-«. t^l^ti. 
BBS 9 - 1 9 4 3 9 3#4^|gtcS^3n-Ct>-2)fc©4^ 

50 if-sc<h*sr#*. •^•©R^iurtt 



2. 5-k:';^(5. 7 t ~^>^;l/- 2 

-1. 3. 4'-=^Ti>rV-)l. 4. 
4' -bfX (5. 1 ~ i--<y^)l-2-^yVt^'^ 
V'))V) X^;l"^>. 4. 4* -b'y; [5. 7-5^- 

(2 2 -:/^>^l/) -2-'-^>V":*-+1fV'U 

2. (5, 7->^-l-'^> 

^;l/-2 -•<>V^:i-+-t?-:/»;>'^) ^:t:7cc>. 2. 5- 
trx[5-a, a-t>^5=-JU-^>t^;l'-2 -^>v^3r+ 
t^yV^U'] ^:t":7x>. 2. 5 - fcf;^ [ 5 . 7-t^- 

(2 -y5^;U-2-:/^-'V) -2 -^>V":i-+1ty; 

JU] -3, 4e;?:^-:7x::i;l/^:*":7 3:>, 2, 5 - fcfX 

(5 -y^;u-2-'-^>y^4^l^v^U>'i') 5=*:t::'x>. 
4. 4' (2 — ^>:/:f b':7x::. 

5-'^^;i'-2- [2- [4- (5-^^;v-2-- 

2- [2- (4-:57np:7cc-r.;u) tfj:.;!/] :^ 
y h [ 1 . 2 - d ] V^-;U^CD-^> v^^t^l^v^- 

2-2' - (p-:7*:^W>i>br::iU» - tfX 

^>v^5^ry->^i-^cD-^>v^^ry->'^m> 2-[2- 
[4- i2-^>v^ ^^vv^i') y:^^}\^] t'^;H 
-<>V-( 2- [2- (4-:^7JU#+^'-:'x 

-^^tJ' • ^-YXl 9 7 1 , 6 2 8'-6 3 7HfcJ:af6 4 0 

mi^4#l^0S6 3-2 95 6 95-^<2>fg^Pi^$n 
ti. b t; X (8 U^-;!/) T;I/5::^'i;A. ti'X 

[ f ] - 8 -^^y tfx (2 

-8 U r^t'^^'^A. 8 - =^ ^ 'J y->'l' 

hUX (5-i7aP-8-=^^V-^-^b) 

>;'j?A. vfx (5-^na-8-^>' V-^-*>^w) ^^'i^t^ 

^^') [®iS (II) - t'X (8-k KD^>^-5 - 

y ^ ^ A X f> h y i^^ri- >^^pcf e C <h 

[0 03 5 ] ^/c. mrfgX^U;U'<>4f>^{t^!B5<i:0 
rtS. W^t«jHl#f^^mO 3 1 9 8 8 1 -^BJIfflS^Kfli 
#i^=^0 3 7 3 5 8 2-^BBffl#tC|i7j^$nn^^*>C7):^ 

X (2-y^;i^x^y;U) ■^>-fe'>. 1. 4-fc'x(3 
-y^^vx^UJi/) ^>-i2>, 1. 4-fcrx(4-y^ 
ji/X^';;!/) -^>'fe'>. >?x^ ';;i'^>-if i, 4- 
fcfx (2 -x^'iux^ y;^) ^>-fe'>, 1. 4-t'x 
(3 -x^;l/X^y ■^>-fe'>. 1. 4-t:'X(2- 
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^5^;i'X^y;l') -2 -^^Jl"^>-fe'>. 1. 4-t^x 
(2 ^;vx^y;l/) - 2 ~x^;l/-^>-fef>^?:W 

[0 03 6] $/c. #gS¥2-2 52 7 9 3^^$gCCig 

tit: -2)i^x 5^ y jL' tf ^ >p^ft fe^*M<^)+^*4 

5-fc:'X (4-^^Jl'X^yjU) f^>^>. 2, B-t* 
X (4-x^;l'X^yjl/) t:'^s;?>. 2, 5-fcfX [2 

- (\-i'y^)\^) ) tfx;!/] e-^i/^. 2. 5-fc'X 
10 (4 h^>'X9^y;b) b*^>^>. 2. 5-t:X[2 

- (4-e>':«:x;l/) fcrx;l/] h'-^e^V. 2. 5-tfX 
[2- (l-b*Ux;^) fc'xjl/] t*^i>>^^^tf 

3 8 77 1 s-^i^iffl^^ias^stirii^Tt^y r^^^^f^lS 
{ 4> l%7ai©«*4 <h L r ffl I i ^ c <b ^5 ^ ^ o 
[0 03 7 ] $6^c. _baib/c^7fe«asjJv ^^u- 
h'(b:t^>'>'-Y F{b^%. fcj:Dfx^y7V--^>-fer>^^b 
^^£lWc. mtf 1 2-:7^n-<yy> (3. Appi. 

Phys., 1127^. L713(1988^)). 1.4 
20 -^:7*x;l/-l, 3-:/:$?>^x>. 1. 1. 4. 4- 
T*h'7::?xx;U- 1 . 3 :/^t^X> (K(±App1 , Phys. 
Lett.,m5 6^. L7 9 9 ( 1 9 9 0^) ) . i^y^Jl 

>r ^ mm» mm^2 - 3 o 5 8 8 6-^<i>#e) . y 

U>g|^ft (#ga^2 - 1 8 9 8 QO^^W . 

i;>r y-^'bil^^ (^^^-2 - 2 1 6 7 9 1 ^^m. ^ 
Mtm 3 8 ^it^mmm^mi^&^miM^^^^m hdcjz-o 

(#gl^2 -2 2 0 3 9 3-^<5>#R) . h:^^y>^ 
(1tll^2 -2 2 0 3 9 4-^&$g) . -y^U'^Zy^ 
30 t;^x>g|a|<* (#pg3|i2 - 2 8 9 6 7 5-^<&«) . t'n 
nfn>-;b^zgf* (1$P§^2 - 2 9 6 8 9 l^^m . 
X^y;l/T^>^*ft (Appl. Phys. Lett., 115 6#, 
L7 9 9 ( 1 9 9 0^) ) . ^-^y^^^b-^^KJ <#Pa^ 
2-I 9 1 69 4#&a) . H^<&P^^$BW0 9 0/1 
3 1 4 8'I^Appl. Phys. Lett., vol 58,18,P1982(1991) 

[0 03 8] :f:m^x[t. ^(^^ymco^ntLx. ^ 
^mi^^ ^ y r ^ i^mt^^ (mmmm 0 3 8 8 7 6 
40 8 ^mmm^mw- 3-231970 -^^a^Kismo 
CO) ^mi^^^ctf)m^iyi^\ MWt^tLx\t. 1. 4 

-:7 xxu>>^>^^ y -r^ 4, 4 3:xu>>>^ 
^yr'-YV. 2. 5 -=^>'b>t>y^yf -/ 2, 6 
y -r 1. 4-b:7:x^u>i^ 
>^yr^>. 1. 4-p-'rb7xxu>v>»^^yr 
9. 1 0 -T> h'5^-fe>^-f ^I'^-^l'^^y '^-^ 
4. 4* -t:X (2. 2-i^- t -•/^>'t'r7x:::-;U 
b^;l/) b^x::-;l/. 4, 4' -bX (2, 2-^:^>'x 

50 if-2>C<!:;&5-C#'5>o 
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10039] C©J:^(CLrfl5fiE3n-Sft^Jl©il$(c 

® * fc«sTaA®3!p em^ittA-r s c <!: *ir * stt 

aASn/cmit (m^^<!:IE?L) ?:m^©:^-Ci^ 

iE?L®flEA $ n^-r $ im^^cD-aAS ti^-r $ i orsK. 

[004 0] ®iE?LaAJl 

!^:>S(cii;Drs:W6n.5iE7LaA®®tt$4ii/-c«. 

fc©^WtSIE L^-?-CDiE?L?iA)lt£:ffiffl$n-C(,^€.4]j»] 
S. iE7LaAlgcDttf4«. OLOSEA. «^©|S|Mtt<D 

[004 1 ] ^wmt L-c«. Ba|^« h Ty-JUS?« 

^* (*H!}Si*3. 112. 1 Qi^^nmrnm^m.) . ^ 

+-9->>rv^-JU^^(* (*@1$i*3, 1 8 9. 4 4 7^ 

6 0 9 6 #£r#RI¥#M) . d<y T 'J -;UT;U*>il«<* 
(*H!t5i¥3. 6 1 5, 4 0 2-^BJ*IS. |5j03. 8 2 
0. 9 8 9-^aj*tB«. mm^. 5 4 2, 5 4 4#BJ|i 
!|$4}fBg4 5-5 5 5^<&$g. 1515 1 - 1 0983# 

n'mms i - 9 32 24^^RfR. [5)5 5 - i 7 i 

0 5#-a#R. Ial5 6 - 4 1 4 8#-£:$g. |5I 5 5 - 1 0 8 
6 6 7#-&«. I5I55-15695 3#^^«. 1515 6 - 

3 6 6 5 6 ^■SimM^m) , b-^ yij >^^i*ts JrO'f 
5 Vd >i|^(* (5R@i|#gtll3 , 1 8 0. 7 29 #BJiffl 

I5III4. 2 7 8. 7 4 6#B^!NI»> ^KBSS 5 - 8 
8 0 64^^;r$B. |5l 5 5 - 8 8 0 6 S-^^ijfS. |5]4 9- 

1 0 55 3 7^<&fg. 15)5 5-5 1 0 8 6#<Z^, |sI5 
6-80 0 5 1 #-£;#R. 151 5 6 - 8 8 1 4 1 -^^18. 151 
5 7- 4 5 54 5#4!r«i. 1515 4 - 1 1 2 6 3 7#4:^ 

15)55-7454 6^i^?g^#BS) . :? lx>i^ 
r5>^^<* (*a^i*m3, 6 1 5, 4 0 4#W*ffl 
«. !^HS5 1-10 10 15)4 6 - 3 7 1 2 

#<2;$R. 1^4 7 -2 5 3 3 6-^<2r$g, !|#|§BS54-5 3 

4 3 5#<a$R. 15)54- 1 1 0 5 3 e-^^lflg. |5)5 4- 

1 1 9 9 2 b^<^M^^m.) , r 'j->»i/t s :^mmw 

(*S#fFlg3. 5 6 7. 4 5 0-^B^*fflS, 15)^3, 1 
8 0. 7 0 3-^?BJfflS. 15)^3, 24 0. 5 9 7 -^BJfffl 

151113. 658. 52 0^B^ili#. 151114. 23 
2. 1 0 3#l^^. )^^4. 17 5. gei-^^itffl 
S. 19114. 0 1 2. 3 7 6^?«iMS. ^mA9-Z 
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57 02-^i!r#R. H) 3 9 - 2 7 5 7 7 #i>$g. ^fPSBSS 
5- 14 4 25 0-^4^«. 15)5 6 - 1 1 9 1 3 2#-£f 
l5l5 6-2 24 37#^^. SJ!!!l#g¥^l. 11 
0. 5 1 8^BJJffl#^#Bg) . T5yg^*;U=i>g|^ 
m (*a!l#f¥^3 . 5 2 6, 50 1 ■^?^*fflS^#JS) . 

iim^mz. 257. 203-^ 

B^fflS^{ci§7i^©*>©) . ;^5^';;UT>h5-fe>if^«: 

(!^P§HS5 6-46 2 34-^4i«l?#M) . 7;U::i-U^ 
>SS«» (#raBS5 4- 1 1 083 7-^#R^#flS> . 
10 t YvV>mm.^ {*Hi^l*m3 . 7 1 7, 46 2-^HJ 
MS. #l3Bg5 4-5 9 1 4 3-^<2>fa. 1^5 5 - 5 2 0 

6 3-^i>#R. l5)5 5-52 0 6 4#ii«. IDS 5 -4 6 

7 6 0#-£t«. 1515 5-8 54 9 5#i&«. K5 7-1 

1 3 5 0-^<2^, 15)5 7- 1 4 8 74 9#<R$8, l^mW- 

2- 311591 #4>$g^#M) . ;^?-;U-^>sl«i* 
(^SBBS 1 -2 1 03 6 3#^^«, 1516 1 - 2 28 4 

5 1-^4>$R. I5)6 1 - 1 4 64 2-^i&^, !5l6 1 - 7 2 
2bb^<^m.. l^6 2-4 7646#4i«, I5J6 2-3 

6 6 74-^i>f8. 15)82- 1 0652-^«. 15)6 2- 
20 3 0 2 5 5^<2;$8. 15160 -9 3 44 5-^^$S, 15)6 0 

-g44 6 2#^:f«. ID6 0- 1 7474 9-^4:^$8. 151 

6 0- 1 7 50 5 2-^^^$B^#M) . 5^7-!f>il*ft: 

{umi^mmA: , 950, 950 ^mmm) . jj< >; 
(#eg¥2 - 2 0 4 9 9 6 #<&$g) . >3^^ 

(#ia^2 - 2 8 2 2 6 3#fi?g) . m^w- 1 - 

2 1 1 3 9 9#^i«{cra^3^^■ct,»^,^«ittiS^^^:i■ 'J 

[0042] iE?LaAB©«f4<t L.t:«±K©4>©*^ 

3- 2956965 #5j|g3?«:P|^©4j©) . 

i«Fii4 , 12 7, 41 2^mmm. 53-270 

3 3#<&$B. 15)54 -5844 5-^^«. 15)54-1 4 
9634#i2j«. l5)5 4-64 2 9 9#^^«. 15)55- 

7 9 4 5 0-^^:j$B. 15155- 1 442 50#^RfR. (5)5 
6-11913 2-^^$g, 1516 1 - 2 9 5 5 5 8-^^i; 
$B. 15161-9835 3#<2fl8. 15)6 3-295695 

40 ?)C <h*iS?*Ot^. 

[0 04 3 ] ±ie^;U7 ^ >fb^©f^««^<!: L-c 
W. .■J<,>1'7^>. 1. 10. 15. 2 0-7"h^7xJi 
;U-2 1H. 2 3H-d<;U7 ^ >^ (II) , 1, 10. 
15, 2 0-j-V'7V 3i~)\^-2lH, 23H-!i<}l'y 
-f>SIS(lI), 5, 10, 15, 20-T-h5+X 
(-i>$7;U:*-a:7 :t:;.;U) - 2 1 H, 23H-^;b:' 
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y^ziUT^>. i9'7^ci^T^>. 

[00441 tfc. fJiB^SK^3ffiT 5 yit^m^J^ 
N' . N' -v'h'yy 4, 4' -i^TS-^r^x 

- [1. r -fc::7:«:^JU] -4, 

4' -cpT-^^ 2. 2 - (4 -i^- P - h V.'UT 

^ y :7x::^;l/) :7'D>^N*>. 1. 1 -fc'x (4 ->^- P - 10 

N' . N' -y- h^- p - h V;U-4. 4' -i^T^^ 

1, 1 (4-i^-p - b 'J-'i'T^^':? 

- 4 - :7 x r.;l/->:J7p^:^it>, 1^;:<(4-S^ 

t'X (4 p - h V-Jl^T^ :7x^;1'j^ 
t$f>. N. N* -v?':7 x^;V-N, N' -s;^(4--^h 
j^^t^^'x^;!/) -4. 4* -t;?T^ Vb':?^:::.;^. N. 
N. N' . N' --r h^'7x:::-;l'"4. 4' -V^T^y 
:7ac:^;l'X-'r;l/. 4, 4' -hfX {tyy^cZ^jVT^ 20 
y) Ki;:7x^;k N, N. N-hU (p-hV 

T^>. 4- (v^-p - h V>'l'T 5 -4' - 
[4 (i^- P - h 'J^'t'T ^ 

4-N. N-t^-^xr-jl/TS.^- (2 -i^::'x^;^t*J:- 
;l/) ■-<>H2>. 3-yh4^'>-4' -N. N-i^:7x^ 
;l/T 5 ^ ^^Iz-O-if N - x r.;^:^;^>'^'y'-;l'^ 

[0 04 5] lEn&Xmt {yXOm^ [t^tfCpm^titj: 30 
il'i^tib nm--5 MmT^^o C<DsEJUi?\M 

[0 04 6 ] ®m-?-aA® 

[0 04 7] MWmtUXkt. ::-hVim^y)\^tl^^> 40 
mmW. #MBS5 7 - 1 4 9 2 5 9-^^i>fS. 1^5 8 - 5 
5 4 5 0-^S$a. 1^63-104061 -^<2:$R^^Pi^ 
3tlTli€>T> h^ + >'t^^^>^2»ft. Polymer Prep 
rints, Japan Vol .3 7, No. 3 (1988) p. 681^ KlIBK^ nr I ^ 

tK^BJx K. Japanese Journal of Applied 

Physics, 27, L 269(1988). ^iiBS6 0-6 9 65 7^^^ 
fR. 15I6 1 - 1 43 7 6 4^^^. p]6 1 - 1 48 1 5 
Q^^mitCmnk^tlXi.^^'y U t'Vp^ ^ >^ 50 
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mii. ^$paflS6 1 -225 1 5 1 ^^^s me I - 2 3 
3 7 5 o-^4^fE^tcBg^$nri^^T>h^=^^i^-^^ 

>^*i$fcJ:0*T> hP>M#<*. Appl. Phys. Lett., 
55,15,148^fr^<Dm3 SH^&ffiiiaffl^^ii^WS^ 

r^ftffl 6 ^ cfc: o r gg^ ^ n/c^ ^i?"t>T v^- >'UK^i*. 

*#g|BS5 9- 1 943 9 3^<&#RCC|i7i^$ nri,^^— iS 

- 1 9 4 3 Q 3^<^nx{m^^mi^mmt^^^^yt: 
ict. mi^iixm(otim^i^xi>m^>^ctf)^x^^ct 

[0048] ^/c. s-^yvy -)\^m^i^(O^MM 
A. h';x(5, 7 -$;^^an- 8-=^^^ y >'->'t') T 

hyx(5, 7 - t^r^P^- 8 - U 
HiOMn. Ug. Cu. Ca. Sn. ^/c&iPbCCg^ 

(Dm^tLxmnkbfct>::<^VJl^\::'y'^>mm»i>. M 

^WE.xm<Di^mtbxmi^^cttix^^. 
[0 049] mi^mxmtLxom^^t^f'Cum^ti'^ji 

±M V tcm^O 1 «^ fcU 2 SWi?:?^ 6 ^'j: ^ 
[0050] *:^qatcflai^6n^^]H* (^mJl 

[005 1 ] 1 . m-(D^m 

m-(ommm^ELmf-^t. aucTj^f j:^cc. mm 
(* 2 1 u xmmw 1 cD^mijtcssji 3 L xm±M 4 

^KK^tiri^^o cc7)SilJi4«. ^?Rilx]i4 i4d 

[0 05 2] 1 ) i^mm 

it 1 (D«^*S/m^ *5 $ X. ^ i C ^ ^ 11,^.7^^ ^ c 
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*6i^tt©fc©-C*n«<fc< . ft(*{?l)iLrtiMgO, G 
eO. Al, O, , N i O. CaO, BaO> F e, O 

, > Y,o, , s io, « mit^^>m<omim^. a 

IN, BN, S i 3 N, , Li ^N^omim. S i 
C, TiC^ODi^^b!^. SrS. EuS. CuS, Zn 
S^<D]^^ki^. S/c»MsF. . Mr (OH) , . Ba 

SO, s?. ^m<DmmMm\mmt^^^mi-f^cttfi 
o. Mgo. Ai, o, . N i om<D^m-miifi!^ic 20 

[005 3} S$t^igSttJSi^t^*>6feS^aiS». 
fflt ^ -S^tem^i^fctc: C fc P V D iSJc J; 0 ^ C i *i 

«E LmTA>h<DE LmcM-ri,mtiiK.&titcm&m 

a. M^mmm 

b. ;^>'N'v5?;ffi 

J:c;4@•7•7Xv;;^-'^• ■:,^^& -T:*" 
> f - A ;^ i» 3f ^fe, * fc« c n 6 4iffl^H±fc:;^^ 
[0 054] «SUl©Jf^fi5E«, Umm^miJ;: ^ i-r •& 40 

«s, ^m-rn«-€-©wiai^*iwriifi^tt)i<i;'©!NFtt 

«:<!: OSJtc — j|S{cW^tl©Me?r2 0 0 'C&.TK. 

i>. 

OM^^m 50 
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gg«s-c*o. m^iim}Z>\mMi^v^mim (Me 
o) *>6&s«0aBi*jBja-r4«^*ff!iK:<i:4i. 

(C»3! 0 < »2 0»«T*i<fci,^ ^«BJ©*^9^ + >/-? 
-F«3©A^Stt 1 X 1 0-' P a WT. IttC 6 X 1 0-* P 

a«T*5Sf3;L.< . ^e©f^K^5^f >>'^'-rt^c^Jg*^ J: 

<OE.t)i7 X 1 0-' PaJi(±. SfSly<l3:i X 1 P 

atuitcL. c©^t. mmjm-c$>z>^Mg'S: i o o 

0-CJ^T«cfinigiO-C^.S-r^o ^#3SS« l O n m/fa? 
JWT« «F«: 3 n m/#«T*WS Ut^ 

y *iS©tf>-c!|${cjf * ;S?j4 

;:^/>-^rd';STMgO*>6^j:SffiSIJ®*0fiR-rs (K3R© 

-f > b' - A V^m Mg^:^J^'j ^'}yifL, A^ogf-f 

<«30:9'«T, 5^>(c»*L< »1 0^tiT*iJ:C^, 
*/c. M3S'r:t>©lJDji«ffi»l 2 0 OVfelT. i|$«:6 
0 0 V«T*W* b < . tr-A«fi6»5 0 0 mA&rr. 
#{C 6 0 m AJ£(T*ijif * 

[005 5] ±m>^'>iicbxmm$ti^mmm<om^ 
^ttii, m«j5ic;iftM#;ffi-cMgo*fiSM-ri.J» 

^iS©^S3K ( 1 Onm/m -CfSLmt i> tmWi 

©±K*i»$^l 2um-CSii>. —^3. <SSil©il*©T 
K«-e-©«SBS!l^©W3»K: J: 0 0 . —^icm 1 0 n 

m*#§r««-r ^-cssiJi i L r ©Sfi6*+^tc^»r 

«SJl©f5GS;ji?i-C©^*/l^*t[6]m@© 
#tts^^b?r-C* 2./cWfll)±-rS C L < . ^<Dfc 

^br|H]«©ffift*^^. 1iiift*t8fiK-rS^^t:a©ftJ)5S 
*i6«SJa©?g^*-C*— il©*^JKi^T-C^f ^ C <b7>i 

[0 056] S/c. *f6?g«:*jt,>r««Sjl©ffe©<^*4 

c©^^iiH4iii^^^<b^«j». ^mmmm (jw 
©. it^nwmmm mr. cvDffi<tt»'5c<b*s* 
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[0 0 5 7] (s>pvDm^c^K>js.m'^mrjimm^mnM 

1988,30,22#M) . !i<U:3L»;r -/V 

1S88,30,22#M) . ^tllBSe 3- 1 8 9 64 

6 3 -2 2 2 0 6-^<2?«tCia^$nT(.^^:7 
■T^b^igS. #g3BS6 3-238 1 1 5^&$8iCPi^$n 

-r^^:? irnm^z - 1 2 9 8 5 2^<afS 

[0 05 8 ] C2)CVDi* [:7-5Xvm^ffi (::^^XvC 

VD) ] t^ii^^sm^mum^im^^'m^^it^m 

[0 05 9 ] (^^^—V)\^:^Vir)V^ — }\^. ^^ — y)\y:tU 
#^BS6 3 - 1 8 9 6 A^^m^cm^^nxi^^y 

^m^it^. ^mme 3-2220 e^^^itcmm 

:^tlXi.^^y vmmm^it^. i^iaBS6 3-2 3 8 

1 1 b'^^m^fcm^^tixi.^^y vmm'm^i^it'^. 

^as-^uy. ^uuhvyj\^:tti:c^v>ti>^uu 

zyy)\.:tu:^^vyt<D^m^w. mwM^M^mt^^ 

y -jm^m-^W (^^M¥3 - 1 2 9 8 5 2-^^#Rl) 

m) y y m^m^it^o 40 
[006 0] mwmiit. flai^^ig^^-^t^^i^jr^oT. 

S«:«><i:^5&5. 1 Onm'-l 0 0 Mm-C*^Ci*5j?fS 
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mMmM^mtWii^ 1 x i 0-=^ P a WTW^ \y<{t 

6x10-^ p afe^T. mMm(omm^mmf^i o o -c 

felTJf * 1/ < W 6 0 0 -CeiT. S«SS«««3ta 2 0 0 -C 

«TW^ L < 1 0 0 'Ci^tT-C* 0 . 5 0 n 

m/©i^TSf * b < « 3 n m/mATt l^XfSMr^ C 

[006 1 ] • CVD'ffi 

V D {tm^WMf>^Mm(fCrj:^fc^^&X$> h o 
[0 06 2 ] • ^i-;^ hffi 

If. CCD^ii^«3imcMPiU/cf^. 8-1 6B#raimi^ 

r'£bntf|5jB$ra-c4><fcii3&^ i 6B$ra^e;irK«i$# 
iSB#fei«M«i 2nfimm^m^xh^. mwjp(owM 

[006 3] • >^t:>=3- hiffi 

±i2^t^X hS(DJ«^il^fll«:L'CmcS?S^v 1 0 0 
---2 0 0 0 0 r pmiff ^ L<«200'-8000rpm 

^^<D^^$ 6^5-6 0#Jf^b< «1 0-3 0#[Hl 

ttc^^mta^ifi. mn(o:^'y^}ri^y^<oi^^^ (2 5 

X7 5X1. 1mm) CD^^ftS/diW^EL^^-C 
0. 6-6m K »^L<t*0. 5 -3 m 1 r*^.. 

r^u^mom^^ciL^cxi^mvi'^iri^iiK ^cd^h 

^(D^J^h. 1-40&/1 00mlSf*U<«4-2 

0 g/1 0 Om 1 Xh^. 

[0 06 4]nc:fo. ^^:^vmsLU:^^y^-v^<o\.> 

3 0-1 0 0*C»*b<^i5 0'-8 0"Cr\ 1-2 4B# 

[0065] 2 ) mtm 

<^nj& : mriB«^ 3 (D±^Clf ^» 1 (D^@ 1 3 ffjjtcifi 
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». (i) -C3r>'(t5i<7^>'>+;u-<'©/hSi,»wm^ 

tK^VWb^^, (ii) ^^®«tt^t^, 10 

(iii) y yf^m^t^'^. 0mty ymitmt^fi^cDT- 
immf^m, (iv) ^jissis*. m^im'mmumm 

SCDFe. Co. Ni. Cu, RZfTJVij'J^^ #± 

f±^K?ScD/h§t,^^Mf!l^«. A 1 . In. 
Mg. Yb. Zi. Na, K^?:^lf •&£! £Ai-C*^), 

(y^^-ji^mm. PC. ps^T) *^tfsci*i 

®IK^>'^''JT-I1 20 

j^c, s i jsm^^^rW-sciAs-r^^. ^--N'ur 

[0066} 2 . ©f6?8 

^ 2 CD^S® 3 *i J: C>V* /c«t* Jh® 4 CDif>/a: < <!: ^> — 

wmi^m. !Ria*/twr«9^**tf46*^wr 

tcmmixi>j:i.\ Jtc*}. mmmnt. m±mtLx 
mm^^mi-^tcm^. j:«3?&ti«css<i:©«±4?f5fc 

•tttfejci^ cnp>©«^®*j<fcc/tjitH©tim*i 

^w«tti^'-©B9R©S5»*p;5±-r?.. mmmotpicwt 

mtuximmmm. •fb^cRS©i^-rn-c'bcfct^ j^c 

fc. ^©K®<!:«!^S6«)^/<:»^t^fi«J«:i^^*iK0C 
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«r©?iSfi«. {b^Stc;(C<fc^KJg©?gft©c 

i'©KJS-MBfir?:^lf*Ci*i-C*4. «Stt±/iOJg 

«tLr«. »«-f>1«jt^*l«s-c|ts*>©ic*^!tc?> 

J:yfi*±®©-r?«:ESiJL-Ct9;WytiS^. -ecratcJfA 

x^m-rhcti)ix^i>, ^is!^bi4<»/ii. ^mit 

m-ri>cti)ixfti,, mmm±m'S:mmicmmir^m 

«<?©s»si)*fi6ffi-r-5)C<!:*it?*s*«. mm^KD 
^immmmmm=s:mmLxmmbxi>j::i,K mmf^m 
mmcD^^ma, »sst*±B* i oM%t(Tt?*ic 

i b t ». 10 mm% -S i . «S«±JB©i^ 
— tt*ili^t*3n-5.C<!:*s*«. 0. 0 1~5%*S36«: 

[006 7 ] ttcmmri>ttni. 

UXa, /ci^{iJi(T©!aW€rW.SCi*5-e^-5. 
7.^1 2 0 •CJ£Lh©iaS-C^fiSL/fc4>©*5Jf S b 

) *>^>^5:?►sp*^6««n*-Ji^±©!^s*>6^c^)^> 

© 

[006 8] ®S»i»^0Jl»3©^)S ( F e . Co. 
N i . Mn. C r. V. Zn. Cu) ©aS[t&5l5. 
•?-©^JS^, 4>L/<(i-€-©K{btl. */c»Jl»i»amE3 
S»i©^S (Fe. Co. Ni. Mn. Cr. V. Z 
n , C u ) . -tC^IS^^j L < \t.^<Dmcm^WL{t-7 if 

h. i>;U3^T. ffitt^ (^14:</^i|il 2 

0-Cti±©fijg-Cj%^L/c4>©*iJ?S Lt^ ) tf^hU^ 

ff*i e>jM«n6-ti±©^M*i e> )i s tctcHHj o/c;^ 

S3 

ii^r^iSa«l OSS%ii(T**»*b< 5%tiT*5 3 
^(CWSl^ti. K<b=i>'>*JUh (II) CoOM 

itSStt©^ b^-CKSg <b Ji(T©iSttaC-CSf£-r -5. 
CoO+l/40, -^l/2Co, O, 
(006 9 1 (3)g^a*S3 ~3 0 ©— 1citZM<om. 

>. T^U*>. T;U-ir>, ^^>3|'&. JSW^^Q^ 
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[0 0 7 0 ] J'^'yV^^h.. Pv^^A, 10 

< 1 SS%«T0 .001 SM%«±) (T^rSSr-m^t 

[0 07 1 ] C(DJ:^3^JC!B}a«:**BJCC*5CiTjffiSCCffl* 

1/2 O2 
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i^^^^KSf ^fiB;'j:?J>^4>^o ^{fc:3>'<;bh (11) O 

[0 07 2 ] 
[^fci] 

02 



R-CH2-R 

[0 073] 
[^b2] 



^ R-CH-CH-R 



H20 



R-CH-CH-R 



1 



[0 07 4] ®COia^. 0, 0d:imiiCDtE;b5iJ^^^o # 

1/20. +C-*CO 

[0 07 5] 3 . IIHCDI%?B 

mLi,x\t. ^^mmtf^<. i^t^\m^m. mm 

Xf>r3-bfiS. :^^^v^^)>{f. CVDffi^^^ 
A. mu^^^A^) ®^{b^ (mttf)Viy^J.m) . ly 



)H OH 

Wfi«. ffi^*. 1 omfi^J^T-c^^o ioss% 

^e^/cSCDia*?riU*«^M^^^^^b3i±^C 

-So llft*5iJ3 1 =&^Wr^«SB3<D5HII«:. $ 

[007 6] 4 . ^egcT:)^?^ 
w^mmi^ 4 ^^wr^7fe^fc(^?^®ibt4^fliM4 3 
m±m^mmoxi>^i.K */c. ccr>«±B4(DT»Jcc 

^itmi^Mv 5 0 mm%&±9 5mm%iUT<Dmmit 

(380-6500111) xmjS^'S'i>f&^^'^^'n>(Df)^ 
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tciiJii^CD^*0^j:t,^4>©-c*^Ci*s*?S U< , C<D 20 
[0 07 7] 5 . mS.<DmM 

mumM^Wii 1 X 1 0-" c c • c m/c m' • s • 

( c mH g ) &.r-r^bi,mmm 2 2 ^r^i^i < i i>~mm 

©WSUS2 2©TffliJCc«flW?:ia:W-C«>J:C»c HSKth 
•r:i:»^«I©{J*:.tc06S:i>*S7tc^j;-r<i^-C*>-cr4>J: 30 

^1 6#l^l 6 8-t (1 9 5 9) «:fB«t3nt:i»?>:^r 
3. Polym. Sci. part2A-2 vol.8 p. 467 ( 1 9 7 

>n-hS^?rfflli-5C<i:*5-C#-5>, )5:te, *©ffe©:^ 40 

o°Dtt©f4±Jl?r?Bfi£f^fiSJ®-r.2)©*5»*L.C^ S 

^.^^*3#/c4>©-C*r>-CfcJ:l,i. 
[0 07 8] 

\.mmm i ] so 
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wtSE L^^^©«3§^*©^^l!^ 

2 5X7 5X 1. 1 mm©1J-'('X©jt/-7;^S (HOYA 
ttSI©eS;</7;^) €:»«iU-Cfflt\ C©««±{C I 
TOM* 1 0 0 nm©;i$rsXMLrigqimS<*:Ofc 

'>) . c©SW5:^««*'ry:/PfiUT;U3-;UT3 

0^Pa1^^j^^5fe^b/d*, iW7Kr5^3-ra?5fe^O. -?■©« 

fc, ?5fe?tt^©SB^3tf#SS*HJIS©fl;^«^g (H* 

M^mmnm) ©»«*;ud^-K:Hsu. ^yr/f^^ss 

(3 -^J^.'l'^cc-;!') - [1. 1' -i^y^::. 
- 4 , 4 ' - t^T S > aXT ^:-fP^t ) * 2 

0 0mgAn> Sfca^*y:/7'>i!!»3RJn}»=iK-hK: 
h 'j:^ {8-=^y>J y-JV) T}\^i:^'tiM. (feiT> A 1 
q. il>^) *20 OmgAnr, Sg^?- >>'^•-F*9* 

1 X 1 0-*Pa*-C«S)EL/c, 

h%2 1 5~2 2 0-C*-C»D«lbr. TPD^rglSiiS 

0 . 1 ~ 0 . 3 n m/^-vmmxmmwD i t oiijitc 

©i at ©SSSS«^ig-C ;J:ti-C. iE?LaAil 

A 1 q . i:Atitc^ >; ■:f7'>m&W3am^- h * 2 

7 Alq. ^&^«3lgO. i~o. 

2 n m/#r-iE?LaA)l±«:*S§-ttr . ^/¥6 0 n m 

(o^^ifSMLtc, c©<btr©s«iaafcas-c*o 

/c. vi*'4'^~>'t7A (Mg) 1 g *^J*Anr*Jt^ 
/c^: 'J :/7^>Ma$t/JPi^*- hilRCAg) bOOmg 

*^«)Ant:*jc>fc* ■:fr'>mmviim4<- h 

tl-enSnS^X, Mg^l. 6 n m/UC^^jlgT^* 
IHI^tCAg^O. 1 nm/#©^«jia-e^«$ 
•a-r. Mg<!:Agi©S^^feJS*»6«:-5lBIJ?l 6 Onm 

(CI TOM (mm) . iEfLaAIl> *Ji:CJf>Ff|fi] 

©«je»-c(3:. ^^:^mwL±icmii^ntciTom. je 

jgfig^nrti.2>. ccr. i to±ro* i to±«c«^£ 
l>Mg : AgffiJ:^ I n)ES«:j:»)»«l*i*)mL/c. 
C©t>asi-Cfc^— SSgWtcSU. IxiO-'PaS 

[0080] mmmomfs. 

©)E;'3«r8x 1 O-'PaKL-Zc. -XK^-C, Mg*5A-?/c 
■=t';7'r>KffijA)Sin«J'-}<"- h (^^rSj^SCPSSB*©^!©) 
*4 8 5*CK:ftIi»Ur. Mg«r0. 5nm/#©aK«a 
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[0 08 1 ] • m^^^ 7 -^©JfJlS L-C 0 . 5 a maH^l® U/c. ±fB> «ih]l*-CSg 

■e©^WKl X 1 0-'PaS-CiliEL.-CMg*l nm/* tk. M'^-^^t^-^tc. 



1 0. 3 290 1.47 



tcfc. ^3t®l*3 ( 0 . 3 cm' ) 10<«CDSto^^t [0 08 2] [«JfiFJ2 ] *JS0!ll ®Mg O (K^^n' 









6 1 0.0 2 7 0 


1. 45 


7ji 



[0 08 3] [ JISfet»l3 ] 1 ©B^lRiroi©Mg (ffi^feSWb^tM*. ^^n^ : 4 4 0 M) =& 1 X 1 Q- 

'9^%m^m=<D^m-c i o o « mse o/c f e o¥*^ : 3 ? o -o ccj: 9 i o Mm«si//co m 

teS«5 u m, ^tfe«S»P c : F e = 5 0 : 3 OS* ihi^Ta©^^ttfig»«T©® 0 *Jfe«^ 1 t 
mBECV) mSSmftOnVcm') i»K(cd/m') 16*^*0 m/w) M^*©» 



6 1 0.5 287 1.43 8{1 

[0084] [ Jt«jw 1 ] mmimM±m mmm * i iiai^K u-cw«e L^^*ft«ofc. ^^tt«6«fet 



1 0.6 3 04 1.50 



[0 08 5 ] [mm2 ] ffiS)S©i?f*aJib:rcC JttfiifS 1 i««P»-C*ofc. 



1 0.5 3 0 0 1.50 



fas 1 0 0 0 ^ra«*S^,#,©^»WT© J: ^ (c Jfs: o * 



31*6^1 mmm2 mmms tmmi imm2 
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1 0 (5) 1 1 (4) 9 ( 1 ) 1 05 (9 2) 70 (66) 



[0 087 1 asfiTffliiMssmosgig ^ 



n&<D^m^m mm) m^conmmm (mrs) 



mmmi 
mmm2 

tmmi 



4. 6 0 0 
9, 3 0 0 
7. 500 
2 1 2 
5 0 8 



15. 0 00 
2 0. 0 00 
17. 0 00 
9 5 3 
12. 0 00 



[0 08 8] [mmm4'\ 

WIS E L m^<Dmmi^(D{m 20 

2 5mmx 7 5 mmx l . i mmCDIf -TXcZ^itf^^^SS 
t^CC I TOmm^ 1 0 0 n mCDJl$r^b/c*>CD^S 
e83t}^SS<t U/Co cn*-<v:7'DfjUT;Ur3-;l/-c3 
0 ^ra10^-<^i$fe^ b /cf^. *€7kr 3 0 ^F^gfe^ L ^t^^c 
llOVy:/PbVl/T>'l/n-;l/r3 o^r^s^iSSfe^f^L 

/Co ^i/rc©SBJ3?^s«*mjiso»^SiiH (s 
-t::^- (3-j>(^jvy — [-.1 , 1' -t':?* 

:^j[,-\-4r. 4' -i^r 5 :i(a;P^i ^2 0 Omgl^ 30 

- + y y y-;i/) ril/^-'i7A (A 1 q. )*200m 
€rAnK^^i'>>'>'-|^* 1 X 1 O-'Pa^ri^ffU 
fco ^CDftTPDA 0 OHafBJi<>- h215'-220-C^ 
rflnS^LTPDJr^SilSO. 1-0. 3 n m/"#rS 
feJitC«ST57 K/f 6 0 nm(DiE?LaA®S:^JKL 

0. l-^-O. 2nm. gSaS«Mar*)o/Co ^^Oc, 

5 0 0mg?:Citl/Co t<D'i^^m^2x 1 O'^Pa^ 
vmKLX^>^J>^M.i:0. 0 3-0. 0 8niii/#cD 

^V:/7^>ii^-" h?)^6^y^>^^A^l . 7-2. 8 

-e-n-ens oo'c, 8oo"aia 



^^iimffi^^TfeilO^^CC 1 5 0 nma@^«L/>*r^ 
^©iO/Co I TO/TP D/A 1 Q/Mg : I n<Dm 

m^^Fommm^ktmsi V . mas^gs. 6m a/ cm 

' . iliSl 0 5cd/m^ "Cm^^nmi. 3 Im 

[0089] ^mii±mo:>mf& 

8. 10 0m ICC, h^:7;^:^*px^u><!:>^^•— 
:tP-2. 2-t?y^;l/-l. 3 -^:j-+y-;l/«i:Qite 
S?f^«m^<**9^ (7^:xJi<>ttlS. Sp°a« : 7^:7 P>A 

FNo. 1 60 0) 5 0g^i^«$#/c^JK*^^;^7>^ 

^7jfe3i^i±/c^p-#»;^^;^tciin. &^5mM%^m 

mi 0^ ^p>) o 

[0 090] im^mb] ^y:t^^>0. Olg^X 
-f-Jlbm 1 CC?g:0>ly/c?g*K^/>*^5^»;7AO. 1 fia% 

^^fcmfs^tpx 1 0 0 -cs o^mnm^^. m^xmw 

(^LMk. ^;?/X^:SSal^'t±/ci?^P-Ji<^:; ^xc|3rf" 
^Ji<>tt*!T*y P>AFN o. 1 6 00. 5 0 eimm 
^■t^/ctt^^y-xA|±S5!-7P hFC-4 3. ?g 
?gl 4 0m Item. Sl^^iStb/Co C(D?g?K^ 
IU!te0!l4'Cfflt^/c«JSft«:^^Ur+i'>^ hJS^f^L 

«Stt±Ji<bL/c (^i?0. 2 5'J)o 

[0 09 1] [SJt«?!I6] ffi:S:^';-xAas?. Sd°d 

« : :7U hFC-4 3. I 0 0 m \ (^r^^riOit 

t«7^:7a>AFNo, 1 6 00, 5 0 g^rSWS-lt/cig 
®f{trI>'^v^h (II) cD«&^o. 5g^Jlife^4i 

Jg^*«:^^f^^Lr+1';^ ns^f^S!{bffiait}±a<bb/c 
mmo^ 5$ y) o 
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[0 09 2] immmi] z^:^^m^'^i^i>^^o. is = 

ffip°a«: 7r3-->^';l/Q-5 0) los^m^xm 
^> (m. p. = 4 2^-4 4 -C) tfCm^xmMi^fc^ C 

[0 09 3] ttbf^^^ds] ^xu•-xA^±s^:7^y:^ lo 

-hFC-43. 1 0 Om HCt^ h'^7:tPX^U>t 

2. 2-t>^^;i'-l, 3-t^:t=^v- 
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c:7a>AFNo. 1 6 00) 5 0 g«rSW3if/c;gjS4 

**ife«^4rflaci/clfjtwc^^ur+i';^ hli^f'PM 

[0 0 9 4] [tbfMU] ^:^'X^ia$•&/cl5^a'- 
rH":; ^:::^cja-c5 O^Ck:»0f^L/c>'^'7:7 > (m. p. = 

4 2'-4 4'c) ^mmmAvmi^^fcmMmcmisL. wl 
1 0 0 c dXm' xmmm^mw}i^^^i^^»^^^ 



^ m m » 



1 ^Mmo^mnmn 



mmme 

mmmi 
tmms 

tmm4 



4. 
5, 
4, 
8. 



5 0 OE 
0 0 085^ 

0 0 o^ra 

0 0 oB^rai 

1 5 Of 



1 5o«Fra 



2 0. 
2 0. 
2 0. 
1 0. 
2, 



0 0 0 

0 OOB#Fa«± 

oooB#rBiJ^± 

0 0O^Pb1«± 



1. ooo^pa«± 



1 2>rmkmtu\^ 
1 2^mmitui^ 



[0 09 5] [^W8] 
E L ^-?-CD«S§ftCDfPM 
SS^'^XCC 1 0 0 0 A<DI TO (^{b^f^S^-t^A-K 

^L//c. C<7)^EA2:fflU/c38BJ«®^*lr:;^^;j^Sfi** 
^^gtc-fe h 5 X 1 t o r rCDK^gr-N, 

-1, 1' - t^^;i:^;l'-4. 4' -t^T^>(fetTT 
PDcbl^^) ^20 0A^,«b. ^I^^TPDiS-^ 
+V+>^ ';><DT;U^ (t^TAlq' 

{m^mMU) lOOA^fl^^U. ?l^i^^Alq' ^ 
2 0 0a^,«0/Co '7^':^i^»i7A (Mg) iSS 

(Ag) ^10 : lCDil^ltr2 0 0nm*^L/TW 

[0 09 6] ^mm<Dm)& 

tc. f^^^^ttSST-r^n^AFNo. 1 6 00. i'?^^ 



[0 09 7 ] [imms] ^W8C7)^T-<D«SJitCv 

[0 09 8] [msf^m9] mmmsvmi^^fcm^MtL 
[009 9] [mMm 1 0 ] mMm^xm\^^fcm^mt 

50 
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t U+*7-t'-::^4 A 






*S*Mg SO, 








1 er^r^Rs^ 





[0 10 0] Lmmmi i ] 

2 5 mmx 7 5 mmx i . i mm<D;^*^;^Sffi±6C I T 

(3 -j>^5^;Ur7*^;l/) -N. N' [ i . 

r -t'^'xJii^H/] -4. 4' -e^^T (TPD) * 
2 0 0m€rAn. */ca^>^y :/7'>i«^'- hCC4. 
4' -trx (2. 2* -S^7x^;l/f::^Jl/) fcrr7:«:J:i;U 

(DPVB i ) ^2 0 OmgAnrSSW^ 1 x l 0"* 
Pa^xmmLtc. "^(Om. TPDAOOiie^-- 
2 1 5-2 2 O'C^rJn^L. TPD^^.«jIgO. 1 

-0. 3nmy»^^i&m^nm^±(^mMux. mme 

>S5!^K- hcc h if;:^ ( 8 - + y »; tjU^^-^a 
(Alq^ ) ^2 0 OmgAnrK|g«^^SL/c. S 

ji^v^igAn. ^/cii^ ^>y;^x>s^{c^)>'^'X15r h 

tCffi9-<+«:5 OOmgAnag^b/Co -e©?^. 
^1X1 0--'PaSr'®BELr7&^6. A 1 <DKr>fc 
Ji<-h?r2 3 0'CS'C»OML. A 1 ^0. 0 1 
0 . 0 3 n m/^^(OWM&^X 2 0 n mWMUco § 6 
JR^O. 0 1 nm/»<D^,#i$arf^B#tctgtn»n^ 



10 6-iov-so. 5ymmx5»r-:>vtmu. x^s;? 

[ 0 0 1 0 n tJihJlCDJfJ^ 

m±mtLxojui^mimmmm (Mm^mt^ 

iy^Jtftjz^:^ immitmiM) ^ 7 0MI%(DJt^-cig 
CO 102] [J:b®B«l6] iOfefiail 1 iiaDfltfiE. IM 

1 -SLZJ^mmQ<om± u/c^^^-en^n 5 0 {ST-i^f^ 

k:J:*3:^<^1±tg^^>/cig:<3^cCo/c^'?-«|ISfe09l i 

-c«5<B. tmm^x\tA omxi^^fc. ^tc. mmm 
1 1 Rmmm 3 <Dm±Lfcm^^'tti^ til omr-o 
miKummSi {^j^s.x.7.-<-j ^j^ttsssH- 2 2 o) ^ 

CCiagL. Sa«:2 5'C-^6 0-C€:3 0^. 6 0 -0—2 
30 5-C^3 0^{t?-y-^f^1f >r^;l'^ 1 oieisgoiM-rf^. 

mm 1 1 tttbiSFiie tcj:b-<rf^sjB#<D^s^ 
CO 1 03] [mmmi 2] 

S«:^''7XtCl 00 0 ACT) I TO (K^b-Y >e^»i' A-g^ 
{big) J®^?f5fi£L/c^BJ^ffi{^#:*f7Xa« ity:t^r 
40 ^ y ^^±m) bl^^XB^l&^^L. 'Ai^^X. u 

ttMuv-3 0 0) tcrgfe^b/co c<3!)«ffiA0;au/c® 

iama«*;^'^;^SS^*^i?g«:-b h 5 x i o 

t o r rOK^ggr-N. N' - ( 3 ^^U^' j::. 
^U) - 1, r -tr-7:cJ:.;l/-4, 4' -2^r5> (T 

PD) ^eooA^.spu. mm^s-ki Ka+5>^y«j 

y*-;bT;b$^»^Ali<*A 1 q^ ^:5 0 0Ammutc^ 
$6^:. '7y;^.iy«i;A (Mg) <i:ig (Ag) ^10 : 1 

(om^ttxz 0 0 0 AfmMummE Lm^r-ommwi 

50 f^L/Zco 
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[0104] mmiioj^m * 

C(DlR^(D«JSf**K^* ( 1 O-M o r r fe^T) 

(■y-^^^^^'T^-COM^Mja^^lStiS. 3X10 
cc • cm/cm' • s • (cmHg) ) ^t^^ 

^TitCXViMUm 10 0c d/m^ ccrsmgfsfgibL 

[0105] [l:b$5«?J 7 ] 1 2 -Vmi^^fcmMW^ 10 

^cr)±Ccgjli$^JfJJS^€> C i J^j: < . iTJ^Sia 10 0c 

ibL/co 0 oB#^a^i&ft. m'T-iHco^^mm 

titmMVil 2<Dm^3. 95cm' tC*tL. i:k«5[«?ll 7 (D 
[0106] 20 

[HffiCDffiW^^?^] 

[HI] ^-(D|RI?g<D:P:ttW^«^ft^^C^'r 
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[a2]*^H^o. ^-<z)ffe§«0:i:ft^^iis;6^^^-r 
[04] 2|s:fg0j(D. mmcymm^^^v^^^^^^Tj^r 

[iR^#cDmBs] 
1 -1t^» 

1 0--W«EL*^ 

1 1 -ss 

1 2 -fii@ 
1 3 -^fii 

1 4-W^^tt*4 

2- aM«^ 

2' -mm±m 

2 1 -K^fcSili^i^U X 1 0-** cc -0111/0111' 
• s • ( c mH g) (O^^M 

3- HSSB 

3 1 -Jlft*??] 

4- S±^i 

4 1 -M^K^RJl 

4 2 --^^^^ urn 

4 3 -T^^/c^S^iEattftJflili 
4 4-««8ffiJS® 

7-tJ±SS 



[01 ] 



( 42: KtK^/TVtl 4: r^^l^^ «^ 




[02] 
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J X K)-"2 cc*cm/cm2.s.(cmHg)«^fa^^ 
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